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UNIVERSAL BRACKE'T AND LUGGAGE
HANDLE SYSTEM

BACKGROUND OF THE INVENTION

Field of the Invention

The present imnvention relates generally to the field of Iug-
gage handles. Particularly, the present invention relates to a
system for attaching a handle to a piece of luggage, and more 10
particularly to a universal telescoping luggage handle system
capable of being installed 1n luggage 1tems of varying size.
Additionally, a tube housing 1s disclosed having a particular
geometry which provides superior strength characteristics
and enhanced structural integrity. 15

A typical telescoping handle design for transport devices,
such as wheeled luggage, often comprises two telescoping
tubes, one on either side of the luggage. The telescoping tubes
allow the user to extend the handle to a comfortable length
while pulling the luggage. Furthermore, the telescoping tubes 20
can also be collapsed to allow the handle to be retracted
whenever 1t 1s convenient, for example when the luggage 1s
stowed.

It 1s common practice for luggage retailers to provide a
variety of different luggage designs or models, as well as 25
different sizes of a given design, in order to meet consumer
demand. For example, retailers typically provide both a full-
s1ze sultcase having a particular design, as well as a matching
reduced-size version of the same design which can be stored
in an overhead compartment of an aircraft. Each luggage 30
model, and each size of a particular model, has a specific set
of dimensions which require a specific handle design having
components with corresponding dimensions. Therefore, ven-
dors must manufacture a variety of separate parts, such as
telescoping tubes of differing lengths, for each different lug- 35
gage model and size. This requirement of a series of separate
parts, each of which 1s dedicated to a single luggage model or
s1Ze, increases the complexity of the manufacturing process
and 1introduces greater variance in component tolerances
thereby inhibiting quality control measures. Also, vendors are 40
required to maintain an inventory of different size handle
components to accommodate varying models and sizes of
luggage which further increases the costs associated with the
luggage systems known in the prior art.

Furthermore, conventional retractable handle designs are 45
prone to denting or breakage due to the high torsional and
bending loads that are frequently exerted on the telescoping
tubes during use, as well as mishandling by carriers during,
inspection and transit. Additionally, such conventional handle
designs do not provide, and in some designs may prohibit, 50
simplified repair or replacement of a damaged tube. As a
result, consumers often discard the luggage entirely, which
adds to their expense and can detract from their satisfaction.

Thus, there remains a need for an efficient and effective
method and system for providing a universal retractable 55
handle assembly for use 1n luggage of a varniety of different
designs and sizes. Furthermore, there 1s a need for a rein-
forced tube housing which 1s less susceptible to damage due
to accidental impact or forces applied during customary
usage. 60

SUMMARY OF THE INVENTION

The purpose and advantages of the present invention will
be set forth 1n and apparent from the description that follows, 65
as well as will be learned by practice of the invention. Addi-
tional advantages of the invention will be realized and

2

attained by the methods and systems particularly pointed out
in the written description and claims hereof, as well as from
the appended drawings.

To achieve these and other advantages and 1n accordance
with the purpose of the invention, as embodied and broadly
described, the mvention includes a method of attaching a
umversal retractable handle system to a variety of luggage
designs and sizes.

Particularly, the invention includes a retractable handle
assembly for attachment to a piece of luggage comprising a
bracket member having a base portion and at least one tube
receiving portion extending therefrom, the tube receiving
portion having a length defining a first end and a second end
with a plurality of connection locations disposed along the
length. A tube 1s configured to be disposed within the tube
receiving portion, with the tube adapted for telescoping
extension with respect to the second end of the tube receiving
portion. The tube can extend to a first distance when the tube
1s coupled to the tube receiving portion at a first connection
location, and the tube can extend to a second distance when
the tube 1s coupled to the tube recerving portion at a second
connection location, wherein the second distance 1s greater
than the first distance.

Additionally, the tube can extend to a third distance when
the tube 1s coupled to the tube receiving portion at a third

connection location, wherein the third distance 1s greater than
the second distance. In some embodiments, the bracket mem-
ber includes two tube receiving portions having a cut-out
portion defined between the two tube recerving portions. Fur-
ther, the base portion has a generally horizontal section and a
generally vertical section forming a generally L-shape
bracket member with a plurality of apertures formed in the
generally horizontal and generally vertical sections. Typi-
cally, at least one fastener 1s inserted through one of the
apertures 1n the generally horizontal and generally vertical
sections to couple the bracket member to the luggage.

Also, the base portion can be 1ntegrally connected to the
tube receiving portion such that the tube receiving portion
extends parallel to the generally vertical section of the base
portion. The plurality of connection locations can be config-
ured as apertures, and the tube receiving portion can include
a r1ib which extends around the plurality apertures to provide
enhanced strength.

In accordance with another aspect of the invention, the tube
1s coupled to the tube receiving portion with a fastener. The
fastener can be a screw having a first thread pitch proximate
the t1ip and a second thread pitch proximate the head. Addi-
tionally, the fastener employed can be a self-drilling screw
having a flat head configured for countersunk engagement
with the tube receiving portion. Alternatively, the seli-drilling
screw can have araised head configured to extend beyond the
tube receiving portion.

According to another aspect of the invention, a tube hous-
ing for a retractable handle device comprises a tube receiving
portion having an inner surface and an outer surface such that
the inner surface 1s configured to have a shape which corre-
sponds to a tube inserted therein. Additionally, first and sec-
ond reinforcing portions are disposed on generally opposite
sides of the outer surface and form a plurality of flanges
extending outwardly from the outer surface of the tube receiv-
ing portion. In some embodiments the tube recerving portion
1s generally arcuate, whereas the first and second reinforcing
portions and tlanges are generally planar such that the first
and second reinforcing portions are disposed parallel to each
other. The tube housing 1s typically formed from aluminum,
or alloys thereof.
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It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and are intended to provide further explanation of the
invention claimed.

The accompanying drawings, which are incorporated in
and constitute part of this specification, are imncluded to 1llus-
trate and provide a further understanding of the method and
system of the invention. Together with the description, the
drawings serve to explain the principles of the imvention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic representation of an exemplary piece
of luggage having a retractable handle shown 1n the extended
position.

FIG. 2 1s a perspective view of the bracket member with
tubes 1nserted therein in accordance with an aspect of the
invention.

FIG. 3 15 a front view of an exemplary embodiment of the
bracket member.

FIGS. 4A-B are exploded views of the bracket member as
shown 1n FIG. 3 and corresponding tubes.

FIG. 5 15 a perspective view of the tube housing 1n accor-
dance with an aspect of the invention.

FIG. 6 1s a front view of the tube housing shown 1n FIG. 5.

FI1G. 7 1s a cross-sectional view of an alternative embodi-
ment of the mvention depicting a bracket member having a
tube housing and a tube positioned therein.

FIG. 8 1s a perspective view of the embodiment shown in
FIG. 7.

DETAILED DESCRIPTION OF AN EXEMPLARY
EMBODIMENT

Reference will now be made 1n detail to exemplary
embodiments of the imvention, depictions of which are 1llus-
trated 1n the accompanying drawings. The method and corre-
sponding steps of the invention will be described 1n conjunc-
tion with the detailed description of the system.

The methods and systems presented herein may be used for
a universal luggage handle system. The present invention 1s
particularly suited for a universal bracket and telescoping
handle assembly capable of being nstalled 1n luggage 1tems
of varying size. Additionally, a tube housing design 1s dis-
closed having a novel geometry which provides superior
strength characteristics and enhanced structural integrity.

For purpose of explanation and 1illustration, and not limi-
tation, exemplary embodiments of the universal bracket and
telescoping handle system in accordance with the invention 1s
shown 1n FIGS. 1-8. FIG. 1 1llustrates an exemplary item of
luggage with the universal bracket and telescoping handle
system of the present invention. The particular embodiment
depicted 1n FIG. 1 shows a piece of luggage formed of rela-
tively tlexible fabric panels, however the present invention 1s
equally applicable to luggage items having a rigid outer shell.
As shown 1n FIG. 2, the universal bracket and telescoping
handle system includes a bracket member 10 which includes
two tube receiving portions 14, 16 which are configured to
receive the tubes of a handle member 1n a telescoping manner.
Although two tube recerving portions are illustrated, a
bracket member 10 having an alternative number of tube
receiving portions 1s contemplated to be within the scope of
the invention.

In the embodiment 1llustrated in FIG. 2, the bracket mem-
ber 10 has a generally horizontal base portion 12 which can be
attached to a bottom section of a piece of luggage proximate
the wheels, and a vertical portion 13 which can be attached to
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a vertical wall of the luggage, when the luggage 1s 1n an
upright configuration. In some embodiments, the base portion
12, vertical portion 13, and the tube recerving portions 14, 16
are integrally connected such that the base portion 12 gradu-
ally transitions into the vertical portion 13 along a radius of
curvature. Alternatively, the base portion 12, vertical portion
13, and tube receiving portions 14, 16 can be separately
formed discrete members, such that the base 12 and vertical
portion 13 are assembled to form an L-shaped bracket mem-
ber having a 90 degree angle formed therebetween. Both the
base portion 12 and the vertical portion 13 include a series of
apertures 11 configured to receive fasteners to couple the
bracket member 10 to the luggage. Typically, the bracket
member 10 1s attached to the iterior surfaces of the luggage.

Additionally, in some embodiments, the bracket member
10 can have a cut-out portion 17 configured as a channel or
slot defined between the two tube recerving portions 14,16, as
shown 1n FIG. 2. Alternatively, the bracket member 10 can
have a cut-out portion configured as an aperture defined
between the two tube receiving portions 14, 16. Such a cut-
out portion can be advantageous in that any forces imparted
on one tube receiving portion can be 1solated to that portion of
the bracket member and not transmitted to the other tube
receiving portion. However, in other embodiments, the
bracket member may be a continuous member with no cut-out
portion formed between the tube receiving portions 14, 16.
Such a continuous bracket member can simplily the manu-
facturing process and provide greater stifiness and rigidity to
distribute forces during use. Further, this flexibility in design
of the bracket member allows for greater customization to
accommodate a larger array of luggage designs.

In an exemplary embodiment, the bracket member 10 has a
height extending from a first end proximate the base portion
12 to a second end of approximately 7.5 inches, and a width
of approximately 7.8 inches. However, the specific dimen-
sions can be varied to accommodate luggage containers of
any size, as so desired. In a first embodiment, portions 14, 16
function as tube recerving portions and are configured to have
a shape which corresponds to the shape of the tubes 20, which
are typically elliptical, as shown i FIGS. 2-3. In an alterna-
tive embodiment, the portions 14, 16 function as receiving
portions configured to accept a tube housing and are thus
constructed with a shape which corresponds to the tube hous-
ing 40 (as shown 1 FIGS. 5-8 and described below). Further,
cach tubereceiving portion 14, 16 can include planar portions
18 which extend tangentially from the edges of tube receiving
portions 14, 16 to the vertical portion 13 of the bracket mem-
ber. These planar portions 18 provide stability and strength to
the bracket member 10 and facilitate the distribution of forces
exerted on the tube receiving portions 14, 16.

In accordance with an aspect of the invention, a plurality of
tubes 20 having a fixed length can be attached to the bracket
member 10 such that each tube can extend to a different
distance from the second end of the bracket member 10 when
the handle 1s in the extended position. For example and as
illustrated 1n FIGS. 4A-B, a tube 20 having a length “L” of
approximately 24 inches can be positioned within a tube
receiving portion 14, 16 and attached to the bracket member
10 at different connection locations 30. The connection loca-
tions 30 are spaced apart by a distance, ¢.g., approximately 2
inches, which may or may not be predetermined such that the
distance the tube 20 will extend from the bracket member 10
when the handle 1s 1n the extended position depends on which
connection location 1s used to couple the tube 20 to the
bracket member 10.

Therefore, a single bracket member 10 can be employed 1n
a variety of different sizes of luggage while providing a
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handle member which can extend the appropnate distance
from the luggage to allow a user to comiortably operate and
control the luggage. For example, luggage of a first size has
two tubes 20 1nserted within the two tube receiving portions
14, 16 and 1s coupled to the bracket member 10 at a first
connection location 32, as shown 1n FIG. 4. Similarly, lug-
gage ol a second size has two tubes 20 1inserted within the two
tube receiving portions 14, 16 and 1s coupled to the bracket
member 10 at a second connection location 34 disposed
above connection location 32. Likewise, luggage of a third
s1ze has two tubes 20 1nserted within the two tube receiving
portions 14, 16 and 1s coupled to the bracket member 10 at a
third connection location 36 disposed above connection loca-
tion 34. Therefore, the handle of the first size luggage will
extend a distance of approximately 24 inches, while the
handle of the second size luggage will extend approximately
26 1nches, and the handle of the third s1ze luggage will extend
approximately 28 inches, with each luggage size employing
tubes 20 of the same length. The connection locations 30 can
be labeled, e.g., to indicate which location corresponds to a 24
inch handle extension, a 26 inch handle extension, and a 28
inch handle extension, respectively.

Although the exemplary embodiment described above
describes three connection locations with uniform spacing
therebetween, additional connection locations which have a
different spacing are considered to be within the scope of the
invention. For example, and as 1llustrated 1n FIGS. 2-4A, the
tube recerving portions 14, 16 can be configured with five
connection locations having a non-uniform spacing therebe-
tween. Accordingly, a bracket member 10 having any number
of connection locations, and/or alternative spacing between
the connection locations than that which 1s depicted 1n the
exemplary embodiments provided in the attached drawings,
1s considered to be within the scope of the mvention. Also
considered to be within the scope of the invention are embodi-
ments 1n which the specific connection locations 32, 34, 36
are not predetermined and/or prefabricated within the tube
receiving portions 14, 16. An example of such an embodiment
1s described in further detail below with respect to the use of
self-drilling fasteners.

Accordingly, the tubes 20 for use 1n the retractable handle
system of the present invention can be formed to have a
common length, and yet allow the handle to extend to differ-
ent distances and thus be employed 1n a variety of luggage
s1zes. Forming the tubes of a standard length 1s advantageous
in that it requires less raw material since each tube can be
formed, for example at 24 inch lengths, rather than forming a
first tube length of 24 inches, a second tube length of 26
inches, and a third tube length of 28 inches. Further, forming
a single size tube relieves the burden of maintaining an mven-
tory of varying size tubes, each of which i1s dedicated for use
in a specific size of luggage. Also, providing a universal
retractable handle system for different sizes of luggage allows
for cost-eflective repair and replacement of damaged tubes.
Thus, the universal bracket system of the present invention
reduces the number of components used, which simplifies
supply chain management, improves manufacturing reliabil-
ity, and provides greater quality management.

Additionally, the universal bracket and handle system of
the present invention can include tubes which are segmented
to provide a plurality of stages of extension wherein an upper
portion of the tube can be telescopingly received within a
lower portion of the tube. Further, a locking feature (not
shown) can be incorporated into the handle member to permat
the handle to be extended a selected amount intermediate of
its maximally extended position to either pull or carry the
luggage, and selectively fixing the extendable and retractable
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handle 1n the best position for a particular user to pull the
luggage case onits wheels. As discussed above, the maximum
extended position 1 such embodiments 1s determined by
which connection location 1s utilized for coupling the handle
to the bracket member 10.

In an exemplary embodiment, the connection locations 30
are configured as apertures which are preformed in the
bracket member 10 at select locations such that the tubes 20
can be inserted within tube recerving portions 14, 16 and
coupled to the bracket member via fasteners. In other embodi-
ments, the bracket member 10 can be formed without pre-
fabricated connection locations, wherein the tubes 20 can be
coupled to the bracket member via self-drilling screws which
have a thread pitch which varies from the tip to the head. The
use of such self-drilling fasteners 1s advantageous in that they
provide greater flexibility in the positioning of the connection
locations 30. Furthermore, less torque 1s required for inser-
tion of seli-drilling fasteners as compared to conventional
fasteners. This reduction 1n torque reduces the likelithood of
undesirable bending or warping of the bracket member 10 or
tube 20. Further, the head can have a flat surface which lies
flush with the tube receiving portion 14, 16 to establish a
countersunk engagement. Alternatively, the screw can have a
raised head which extends outward from the tube recerving
portion 14, 16.

Furthermore, a protrusion or rib 15 can extend around the
connection locations 30 to provide structural support to
absorb any torque exerted during insertion of the fasteners.
The nb 15 can be formed with a generally oval shape and
extend along the height of the tube recerving portion 14, 16
such that a single rib 15 surrounds all of the connection
locations 30, as shown 1n FIGS. 2-4. Alternatively, a plurality
of ribs 15 can be provided to surround the entire periphery of
each connection location 30. In some embodiments, the rib 15
1s positioned proximate to the connection locations 30 such
that the fastener head 1s tightened to engage the rib 135 and 1s
prevented from directly contacting the tube receiving por-
tions 14, 16 when the fastener 1s inserted into a connection
location.

In accordance with another aspect of the present invention,
a tube housing 40 1s provided for use 1n the universal bracket
and luggage handle system described above, as well as other
systems. An exemplary embodiment of the tube housing 40,
as 1llustrated 1n FIG. §, includes a tube receiving portion 41
and reinforcing portions 42 on an outer surface of the tube
housing. The tube receiving portion 41 1s formed with an
arcuate shape which corresponds with the shape of the tube 20
to be mnserted therein. Non-limiting examples of such arcuate
shapes include an oval, elliptical, circular, and gum-drop
shape. The reinforcing portions 42 include sidewalls 43
arranged parallel to each other on opposing sides of the tube
receiving portion 41 and extend a distance “d” beyond the
outer surface of the tube receiving portion 41, as shown 1n
FIG. 6.

Accordingly, the sidewalls 43 form a plurality of planar
flanges 44 which are positioned outward of the tube receiving
portion 41. Flanges 44 are connected to the tube receiving
portion 41 by angled portion 45 of the reinforcing portions
which define hollow cavities 46 positioned between the outer
surface of the tube receiving portion 41 and the reinforcing
portions 42. If so desired, the cavities 46 can be filled to
provide solid and more rigid reinforcing portions 42. As illus-
trated 1n FIGS. 5-6, the exemplary embodiment of the tube
housing 40 1s symmetrical about a longitudinal axis as well as
a transverse axis.

These reinforcing portions 42 increase the strength and
enhance the structural integrity of the tube housing 40 by
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providing a greater resistance to bending and torsional forces.
Additionally, the flanges 44 serve to protect the tube recetving
portion 41 from accidental impact or denting since the flanges
44 are positioned beyond the outer surface of the tube receiv-
ing portion 41. This configuration serves to help protect the
inner surface of the tube receiving portion 41 from deforma-
tion, thereby help ensuring proper receipt of a tube 20 within
the tube recerving portion 41, and help allowing for uninhib-
ited telescoping extension of the tube 20. Further, forming
flanges 44 1n a planar configuration 1s advantageous particu-
larly when the tube housing 40 1s employed 1n direct contact
with luggage having relatively soft fabric panels since the flat
surface of the tflange 1s not prone to puncture or rip the fabric.
The tube housing 40 can be formed of any material, including
metals or polymers, which provide sullicient rigidity. In an
exemplary embodiment, the tube housing can be formed from
extruded aluminum and have a thickness between 0.02-0.04
inches.

In an exemplary embodiment, and as 1llustrated in FIGS.
7-8, the tube housing 40 1s positioned within the receiving
portions 14, 16 of the bracket member 10 and 1s attached to
the recerving portions 14, 16 at a connection location 30. Tube
20, which 1s formed of a standard length as described above,
1s disposed within the tube receiving portion 41 of the tube
housing 40 and configured for telescoping extension so that
the handle may be extended to a maximum height which 1s
determined by the particular connection location 30 utilized.
Accordingly, the luggage handle system of the present inven-
tion provides a universal bracket member 10 which receives a
reinforced tube housing 40, and standardized tubes 20 which
can be configured to extend varying distances from the
bracket member 10, allowing for the handle system to be
employed 1n an array of luggage sizes.

While the present invention 1s described herein 1n terms of
certain preferred embodiments, those skilled 1n the art will
recognize that various modifications and improvements may
be made to the invention without departing from the scope
thereol. Moreover, although individual features of one
embodiment of the ivention may be discussed herein or
shown 1n the drawings of the one embodiment and not 1n other
embodiments, 1t should be apparent that individual features of
one embodiment may be combined with one or more features
of another embodiment or features from a plurality of
embodiments.

In addition to the specific embodiments claimed below, the
invention 1s also directed to other embodiments having any
other possible combination of the dependent features claimed
below and those disclosed above. As such, the particular
teatures presented in the dependent claims and disclosed
above can be combined with each other in other manners
within the scope of the invention such that the invention
should be recognized as also specifically directed to other
embodiments having any other possible combinations. Thus,
the foregoing description of specific embodiments of the
invention has been presented for purposes of 1llustration and
description. It 1s not intended to be exhaustive or to limait the
invention to those embodiments disclosed.

It will be apparent to those skilled in the art that various
modifications and variations can be made 1n the method and
system of the present invention without departing from the
spirit or scope of the mvention. Thus, 1t 1s intended that the
present ivention iclude modifications and variations that
are within the scope of the appended claims and their equiva-
lents.

The mvention claimed 1s:

1. A tube housing for a retractable handle assembly com-
prising:
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a tube receiving portion having an inner surface and an
outer surface, the mner surface configured to have a
shape generally corresponding to a tube inserted therein;

at least a first reinforcing portion disposed on the outer
surface configured to protect the tube recerving portion,
the first reinforcing portion forms at least one sidewall
extending generally tangent to the outer surface of the
tube receiving portion; and

a second reinforcing portion disposed on the outer surface,
wherein the first remnforcing portion 1s disposed gener-
ally opposite the second reinforcing portion, the second
reinforcing portion forms at least one sidewall extending
generally tangent to the outer surface of the tube receiv-
ing portion, wherein at least one of the first and second
reinforcing portions further comprises an angled portion
extending from the outer surface of the tube receiving
portion and toward the sidewall.

2. The tube housing of claim 1, wherein the first reinforcing,
portion extends a distance from the tangent point at least
equal to a distance from the center point of the tube receiving
portion to the outer surface of the tube recerving portion.

3. The tube housing of claim 2, wherein the first reinforcing,
portion extends a distance greater than the distance from the
center point of the tube receiving portion to the outer surface
of the tube receiving portion.

4. The tube housing of claim 2, wherein the first reinforcing,
portion distance 1s measured along a line generally parallel to
the at least one sidewall of the first reinforcing portion.

5. The tube housing of claim 1, wherein the second rein-
forcing portion extends a distance from the tangent point at
least equal to a distance from the center point of the tube
receiving portion to the outer surface of the tube recerving
portion.

6. The tube housing of claim 1, wherein the tube recerving
portion has a generally arcuate shape.

7. The tube housing of claim 1, wherein the at least one
sidewall of the first reinforcing portion and the at least one
sidewall of the second reinforcing portion are generally pla-
nar.

8. The tube housing of claim 1, wherein the at least one
sidewall of the first reinforcing portion and the at least one
sidewall of the second reinforcing portion extend parallel to
cach other.

9. The tube housing of claim 1, wherein at least one of the
first and second reinforcing portions further comprises a
flange coupled to and substantially perpendicular to at lease
one end of the sidewall.

10. The tube housing of claim 9, wherein the flange 1s
coupled to the distal end of the angled portion.

11. The tube housing of claim 10, wherein the angled
portion, the flange, the sidewall and the outer surface of the
tube receiving portion are coupled together so as to define a
cavity therebetween.

12. The tube housing of claim 1, further comprising a
bracket member, wherein the bracket member and the tube
form the retractable handle assembly for attachment to a
piece of luggage, wherein:

the bracket member has at least one recerving portion, the
at least one receiving portion having a segment defined
by a first end and a second end, with a plurality of
connection locations disposed along the segment;

the tube housing disposed within the at least one receiving
portion of the bracket member;

the tube configured to be disposed within the tube housing,
the tube adapted for extending beyond the second end of
the at least one recerving portion; and
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the tube extends to a first distance from the second end
when the tube 1s coupled to the at least one receiving
portion at a first of the plurality of connection locations,
and the tube extends to a second distance from the sec-
ond end when the tube 1s coupled to the at least one
receiving portion at a second of the plurality of connec-
tion locations, wherein the second distance 1s greater
than the first distance.

13. The tube housing of claim 12, wherein the first rein-
forcing portion extends a distance from the tangent point at
least equal to a distance from the center point of the tube
receiving portion to the outer surface of the tube recerving
portion.

14. The tube housing of claim 13, wherein the first rein-
forcing portion extends a distance greater than the distance

10
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from the center point of the tube receiving portion to the outer
surface of the tube receiving portion.

15. The tube housing of claim 13, wherein the {irst rein-
forcing portion distance 1s measured along a line generally
parallel to the first sidewall.

16. The tube housing of claam 12, wherein the second
reinforcing portion extends a distance from the tangent point
at least equal to a distance from the center point of the tube
receiving portion to the outer surface of the tube recerving
portion.

17. The tube housing of claim 1, wherein the tube housing
1s substantially symmetrical about a longitudinal axis and a
transverse axis.



	Front Page
	Drawings
	Specification
	Claims

